Dicer plays essential roles for retinal development by regulation of survival and differentiation.
Much attention has been paid to the roles of microRNA in developmental and biological processes. Dicer plays essential roles in cell survival and proliferation in various organs. We examined the role of Dicer in retinal development using retina-specific conditional knockout of Dicer in mice. Dkk3-Cre expressed the Cre gene in retinal progenitor cells from an early embryonic stage. The authors analyzed Dkk-Cre/Dicer-flox (Dicer-CKO) mice for their survival, proliferation, and differentiation. To analyze the role of Dicer in later stages of retinal development, a Cre expression plasmid was introduced into the neonatal retina by electroporation, and retinal differentiation was examined. Dicer-CKO mice were born at the numbers we expected, based on Mendelian genetics, but their eyes never opened. Massive death of retinal progenitor cells occurred during embryogenesis, resulting in microphthalmia, and most retinal cells had disappeared by postnatal day 14. In vitro reaggregation culture of Dicer-CKO retinal cells showed that cell death and the suppression of proliferation by Dicer inactivation occurred in a cell-autonomous manner. Cell differentiation markers were expressed in the Dicer-CKO retina; however, these cells localized abnormally, and the inner plexiform layer was absent, suggesting that cell migration and morphologic differentiation, especially process extension, were perturbed. Forced neonatal expression of Cre induced apoptosis and affected the expression of differentiation markers. Taken together, these results show that Dicer is essential during early retinal development.